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DETAILED ACTION 

This office action is in response to the pre-amendment filed May 26, 2005. In 
accordance with the pre-amendment, claims 3, 4, 7, and 10-21 have been amended. 
Claims 1-24 are pending. 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The prior art documents submitted by Applicant in the Information Disclosure 
Statements filed on March 30, 2006, have been considered and made of record (note 
attached copy of forms PTO-1449). 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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4. Claims 1, 2, 4, 5, 11, 14, 16, and 18-22 are rejected under 35 U.S.C. 102(a/b) as 
being anticipated by Hashizume et al. NPL (cited in IDS filed March 30, 2006). 

Hashizume et al. NPL teaches (Figure 1, Design, Experimental Result) an optical 
branching component comprising: two optical waveguides 1, 2 coupled between two 
optical couplers, wherein there is an effective optical path length difference between the 
two waveguides, and wherein each optical coupler comprises a multi-mode interference 
waveguide configured to support at least two guided modes, and the coupling strength 
of at least one said optical coupler monotonically decreases with increased wavelength 
in the operational wavelength region of the component (see design and results), which 
clearly, fully meets Applicant's claimed limitations of independent claim 1. 

Regarding claim 2, the strength of each optical coupler monotonically decreases 
with increasing wavelength (see design and results). 

Regarding claims 4 and 5, the optical couplers each comprise an MM I coupler, 
each of which has the same coupling strength. 

Regarding claim 1 1 , the geometry is inherently "optimized" in order to provide the 
best performance and minimum integrated RBE. 

Regarding claim 14, the component is capable oHapping an optical signal with a 
ratio of no greater than 4%. 

Regarding claim 16, the two optical waveguides 1, 2 bend away from each other 
at least along a portion of their lengths, while being coupled together by respective MMI 
waveguides in proximity to each other, in which the waveguides are substantially 
straight in the region. 
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Regarding claims 18, thermo-optic switching is disclosed by Hashizume et al. 

NPL. 

Regarding independent claim 19, the optical system is configured so that each 
optical coupler is optimized to achieve a minimum polarization dependency of the 
optical coupler. Regarding claim 20, the geometry is inherently "optimized" in order to 
provide the best performance and minimum PDL. 

Regarding claim 21, silica on silica technology is disclosed. 

Regarding independent claim 22, the optical system is configured so that the two 
optical waveguides 1 , 2 bend away from one another along at least a portion of their 
lengths, being in proximity with one another in at least one region adjacent the MMI 
waveguide in which the region the waveguides are substantially straight. 

5. Claims 1, 2, 4, 5, 11, 16, 19, 20, and are rejected under 35 U.S.C. 102(b/e) as 
being anticipated by Arai et al. US 2001/0051018 A1. 

Arai et al. US 2001/0051018 A1 (currently U.S.P. No. 6,631,223 B2) teaches 
(ABS, Figs. 1A, 9, 10, 11 A, [0041]-[0043]) an optical branching component comprising: 
two optical waveguides 10, 1 1 coupled between two optical couplers 6, 7, wherein there 
is an effective optical path length difference between the two waveguides, and wherein 
each optical coupler comprises a multi-mode interference (MMI) waveguide configured 
to support at least two guided modes, and the coupling strength of at least one said 
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optical coupler monotonically decreases with increased wavelength in the operational 
wavelength region of the component, which clearly, fully meets Applicant's claimed 
limitations of independent claim 1 . 

Regarding claim 2, the coupling strength of each of the MMI couplers 
monotonically decreases with increasing wavelength. 

Regarding claim 4, each coupler is MMI (see Fig. 1A). 

Regarding claim 5, the MMI couplers have the same coupling strength. 

Regarding claim 1 1 , the geometry is inherently "optimized" in order to provide the 
best performance and minimum integrated RBE. 

Regarding claim 16, the two optical waveguides 1 , 2 bend away from each other 
at least along a portion of their lengths, while being coupled together by respective MMI 
waveguides in proximity to each other, in which the waveguides are substantially 
straight in the region. 

Regarding independent claim 19, the optical system is configured so that each 
optical coupler is optimized to achieve a minimum polarization dependency of the 
optical coupler. Regarding claim 20, the geometry is inherently "optimized" in order to 
provide the best performance and minimum PDL. 

Regarding independent claim 22, the optical system is configured so that the two 
optical waveguides 10, 1 1 bend away from one another along at least a portion of their 
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lengths, being in proximity with one another in at least one region adjacent the MM I 
waveguide 6, 7 in which the region the waveguides are substantially straight. 

6. Claims 1, 16-19, and 22 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Hatanaka U.S.P. No. 6,922,510 B2. 

Hatanaka U.S.P. No. 6,922,510 B2 teaches (Fig. 6 and 8) an optical branching 
component comprising: two optical waveguides coupled between two optical couplers, 
wherein there is an effective optical path length difference between the two waveguides, 
and wherein each optical coupler comprises a multi-mode interference waveguide 
configured to support at least two guided modes, and the coupling strength of at least 
one said optical coupler monotonically decreases with increased wavelength in the 
operational wavelength region of the component, which clearly, fully meets Applicant's 
claimed limitations of independent claim 1 . 

Regarding claim 16, the two optical waveguides bend away from each other at 
least along a portion of their lengths, while being coupled together by respective MMI 
waveguides in proximity to each other, in which the waveguides are substantially 
straight in the region. 

Regarding claims 17 and 18, the electrode heaters (41, 42, 43) are disposed on 
at least one waveguide. 
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Regarding independent claim 19, the optical system is configured so that each 
optical coupler is optimized to achieve a minimum polarization dependency of the 
optical coupler. 

Regarding independent claim 22, the optical system is configured so that the two 
optical waveguides bend away from one another along at least a portion of their lengths, 
being in proximity with one another in at least one region adjacent the MMI waveguide 
in which the region the waveguides are substantially straight. 

Claim Rejections • 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in .which the invention was made. 

8. Claims 3, 6-10, 12, 13, 15, 23, and 24 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Hashizume et al. NPL (cited in Applicant provided IDS). 

Hashizume et al. NPL teaches (Figure 1, Design, Experimental Result) an optical 
branching component comprising: two optical waveguides 1, 2 coupled between two 
optical couplers, wherein there is an effective optical path length difference between the 
two waveguides, and wherein each optical coupler comprises a multi-mode interference 
waveguide configured to support at least two guided modes, and the coupling strength 
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of at least one said optical coupler monotonically decreases with increased wavelength 
in the operational wavelength region of the component (see design and results). 

Regarding independent claim 19, the optical system is configured so that each 
optical coupler is optimized to achieve a minimum polarization dependency of the 
optical coupler. 

Regarding independent claim 22, the optical system is configured so that the two 
optical waveguides 1 , 2 bend away from one another along at least a portion of their 
lengths, being in proximity with one another in at least one region adjacent the MMI 
waveguide in which the region the waveguides are substantially straight. 

Hashizume et al. NPL does not explicitly teach the dependent claim limitations of 
claims 3, 6-13, 15, 17, 23, and 24. 

Regarding claim 3, 23, and 24, Hashizume et al. NPL does not explicitly teach 
that the MMI waveguides are configured to support only two guided modes. However, a 
person having ordinary skill in the art at the time the invention was made would have 
recognized that using optical waveguides that support only two modes would have been 
an obvious modification (if not actually inherent in Hashizume et al. NPL). Guiding only 
two modes would eliminate the chances for substantial errors to be passed in case of a 
malfunction in the coupling system. 

Regarding claim 7-9, 12, 13, and 15, Hashizume et al. NPL does not explicitly 
teach the desired ranges and results for phase thickness, phase delay, integrated RBE, 
or tap ratios. A person having ordinary skill in the art at the time the invention was 
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made would have recognized that it is well known to use a number desired or 
predetermined ranges and results, including particular phase thickness, phase delay, 
integrated RBE, or tap ratios. At the time the invention was made, it would have been 
an obvious matter of design choice to a person of ordinary skill in the art to have desired 
phase thickness, phase delay, integrated RBE, or tap ratios because Applicant has not 
disclosed that the desired ranges of phase thickness, phase delay, integrated RBE, or 
tap ratios provides an advantage, is used for a particular purpose, or solves a stated 
problem. One of ordinary skill in the art, furthermore, would have expected the 
Hashizume et al. NPL optical component(s) to perform equally well with particular phase 
thickness, phase delay, integrated RBE, or tap ratios because the optical coupling of 
signals would be efficient and have lower optical loss and the coupling device would be 
accorded the ability to modify specific phase ranges. It has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable ranges involves only routine skill in the art. In re Alter, 105 USPQ 233. 
Therefore, it would have been an obvious matter of design choice to modify Hashizume 
et al. NPL to obtain the invention as specified in claims 7-9, 12, 13, and 15. 

Regarding claims 6 and 10, one of ordinary skill in the art at the time the 
invention was made would have recognized that it is an obvious modification in the art 
to use MMI couplers with different coupling strengths, or to have optical path length 
differences less than the shortest operating wavelength. Although the reference to 
Hashizume et al. NPL is silent to these limitations, using MMI couplers with different 
strengths, or having optical path length differences less than the shortest operating 
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wavelength could reasonably occur in this optical system, since optical components are 
not always made to the exact same specifications, and even minute differences in 
coupling strength can occur between MMI couplers; further the path difference could be 
made very small in certain configurations by one of ordinary skill, in view of Figure 1 , 
even though the waveguides have different properties. 



Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: PTO-892 form references A-F. 

Any inquiry concerning this communication or earlier communications from the 

* 

examiner should be directed to Daniel J. Petkovsek whose telephone number is (571) 

272- 4174. The examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on (571) 272-2344. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Daniel PetKovsek 
Decemben3, 2007 




/Tina Wong/ 
Tina M. Wong 
Primary Examiner 
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